Three electrophysiological phenotypes of cultured human umbilical vein endothelial cells.
The conventional whole cell patch-clamp technique was used to measure the resting membrane conductance and membrane currents of nonstimulated cultured human umbilical vein endothelial cells (HUVECs) in different ionic conditions. Three electrophysiological phenotypes of cultured HUVECs (n = 122) were determined: first, 20% of cells as type I mainly displaying the inwardly rectifying potassium current (IKi); second, 38% of cells as type II in which IKi was super-posed on a TEA-sensitive, delayed rectifying current; third, 27% of cells as type III predominantly displaying the outwardly rectifying current which was sensitive to TEA and slightly inhibited by a chloride channel blocker niflumic acid (N.A.). In cells of type I, the mean zero-current potential (V0) was dependent on extracellular K+ ([K+]o) but not on Cl-, indicating major permeability to K+. Whereas V0 of type II was also affected by extracellular Cl- ([Cl-]o), indicating the contribution of an outward Cl- current in setting V0. The cells of type III were not sensitive to decrease of [Cl-]o and the outward current was activated in a relative stable voltage range. This varying phenotypic expression and multipotential behavior of HUVECs suggests that the electrical features of HUVEC may be primarily determined by embryonic origin and local effect of the microenvironment. This research provided the detailed electrophysiological knowledge of the endothelial cells.